Possible involvement of ATP-sensitive K+ channels in the relaxant response of dog middle cerebral artery to cromakalim.
To determine the functions of ATP-sensitive K+ (KATP) channels in cerebral arterial smooth muscle, the effects of cromakalim, an opener of these channels, on tension and 86Rb efflux were investigated in endothelium-removed strips of dog middle cerebral arteries (MCAs). Cromakalim relaxed the strips that were precontracted with 20.9 mM K+ with a small maximum response. The relaxant responses to cromakalim were competitively antagonized by glibenclamide, a blocker of KATP channels. In strips precontracted with 65.9 mM K+, cromakalim failed to relax the strips. The addition of cromakalim to a resting strip caused a dose-dependent relaxation. In the resting strips of MCAs preloaded with 86Rb, cromakalim did not increase the 86Rb efflux. With 42K as the tracer ion, cromakalim still had no effect on the efflux from the resting strips. On the other hand, cromakalim increased the 86Rb and 42K efflux from the strips of dog coronary arteries (CAs). In 20.9 mM K(+)-contracted strips of MCAs, cromakalim significantly decreased the 86Rb efflux. However, after the inactivation of Ca(++)-activated K+ channels by the addition of 1 x 10(-7) M nifedipine to the 20.9 mM K(+)-contracted strips of MCAs, cromakalim produced a small but significant increase in the 86Rb efflux. Similarly, when the resting strips of MCAs were placed in the Ca(++)-free 12 mM-Mg(+)+ solution, cromakalim increased the 86Rb efflux. In 65.9 mM K(+)-contracted strips, cromakalim increased the 86Rb efflux from both arteries. However, the extent of the increase in 86Rb efflux was significantly smaller in the MCA than in the CA.(ABSTRACT TRUNCATED AT 250 WORDS)